Transcription factors c-Jun/activator protein-1 and nuclear factor-kappa B in oxidative stress response in mitochondrial diseases.
Mitochondrial dysfunction leads to oxygen free radical (ROS) generation with consequent oxidative stress and cellular damage. Recently, activation of the cellular antioxidant system and apoptosis were demonstrated in skeletal muscle fibres from patients with mitochondrial diseases, but the underlying mechanisms remain unknown. Hydrogen peroxide, a by-product of ROS generation, is a chemical inducer of gene expression able to activate apoptosis and to promote the antioxidant response through the activation of nuclear factor-kappa B (NF-kappaB) and activator protein-1 (AP-1) transcription factor. Using immunohistochemistry and confocal microscopy, we evaluated the expression of NF-kappaB and AP-1 in muscle biopsies from patients with mitochondrial disease. In addition, we examined the expression of factors involved in their activation, such as NF-kappaB inducing kinase (NIK) and phosphorylated Jun-N-terminal kinase (p-JNK). Most fibres with respiratory chain dysfunction displayed nuclear staining for activated c-Jun/AP-1, but not for NF-kappaB. The same fibres reacted for p-JNK. Only some ragged red fibres immunoreacted for NIK. These data suggest that AP-1 is involved in the oxidative stress response in muscle fibres from patients with mitochondrial disease.